Increase in diameter of the axonal initial segment is an early change in amyotrophic lateral sclerosis.
We measured the diameter of the most distal portion of the axonal initial segment, the neuronal size of anterior horn cells, and the length of the axon hillock plus the initial segment (AH+IS) in the lumbar spinal cord in motor neuron disease. Three patients with amyotrophic lateral sclerosis (ALS) and one with lower motor neuron disease (LMND) were compared with 11 controls. Serial plastic sections stained with toluidine blue and electron micrographs were studied. A total of 214 axons directly emanating from the somata (n = 207) and the primary dendrites (n = 7) were observed in the patients. Approximately 19% of the proximal myelinated axons (24 axons out of 155 in ALS, and 17 axons out of 59 in LMND) were swollen at the first internode, and most of the swellings extended to the middle portion of the initial segment. Electron microscopy showed that the swellings of the proximal axons (the initial segment and the first internode) directly connected with their somata consisted mainly of accumulations of 10-nm neurofilaments. The average diameter of the most distal initial segment was markedly larger in ALS (n = 155) (P less than 0.0001) and LMND (n = 59) (P less than 0.0001) than in the controls (n = 258). Moreover, the average diameter of the most distal portion of even normal-appearing initial segments of the non-swollen axons was larger in ALS (n = 131) (P less than 0.0001) than in the controls. The perikarya and axon hillocks connected with the normal-appearing and swollen proximal axons and their dendrites almost always appeared normal.(ABSTRACT TRUNCATED AT 250 WORDS)